Introduction
All the engines have their own specific performance level to which they can work. This differs from manufacturer to manufacturer, types of engine, capacity of engine. Here the focus is made on automobile diesel engine. The various parameter which are the core of performance of engine are mechanical efficiency, thermal efficiency, air-fuel ratio, fuel consumption and specific fuel consumption. The detailed study of above mentioned parameter will integrate into the performance of engine. This paper includes the analysis carries out regarding performance of engine. The paper also includes the methodology which is carried out to analysis the survey. The paper also includes the experimental setup and working of engine with view of performance which is the core part of the survey. The study of performance will give the general idea of the engine at which the engine give its best performance so that the mean working condition for the economy point of view is decided. Moreover the idea regarding the modification in the engine can also be came into the field for research work [8] . The modification is costly for the initial level but once it is ready it may be helpful to the field. Here in this research work the set of experiment is carried out for two-hole nozzle and then by single-hole nozzle. The performance achieved by these both level of experiment is achieved in the form of specific fuel consumption, fuel consumption, air-fuel ratio, indicated thermal efficiency, brake thermal efficiency and mechanical efficiency. Those values achieved by the experiment is to be presented into the form of graph to get the complete and proper idea regarding the performance.
One of the biggest energy sources in India is coal, followed by petroleum and routine biomass and waste. The diesel is imported from the foreign countries such as Iran, Iraq, and Saudi Arabia. There the diesel is available in abandon quantity and are rich in the petroleum fields [2] . The filtration processes are carried out an ultimately the petrol and diesel are obtained at particular temperatures according to the law of distillation. Peoples now a days prefer diesel car more as compared to that of petrol cars. The core reason for this excess demand of diesel vehicles is its running cost with respect to petrol engines. Everything having the positive sides also have some negative sides too. Diesel engine produces more amount of pollution as compared to petrol engines. With increase in demand of diesel vehicles there is increase in exhaust gases also. This paper includes the analysis carries out regarding the emission gases. The paper includes the methodology which is carried out to analysis the survey. The paper also includes the experimental setup and working of the gas analyser system which is the core part of the survey [3] . Now a day's government is also trying to reduce the emission by various rules and regulations. Recently in Delhi, the capital of India the rule was implemented of odd -even car series system which was also a steeping step toward the reduction and control over the harmful emission in the surrounding atmosphere [4] .
II. Experimental Setup
The setup consists of single cylinder, four stroke, multi-fuel, research engine connected to eddy type dynamometer for loading and DC five gas analyzer connected measures five emission gases, including Hydrocarbons (HC), Carbon Monoxide (CO), Carbon Dioxide (CO2), Oxygen (O2) and Oxides of Nitrogen (NOX) [10] . The operation mode of the engine can be changed from diesel to Petrol of from Petrol to Diesel with some necessary changes. The specification of the research engine is given in table-3. The operation mode of the engine can be changed from diesel to petrol of from petrol to diesel with some necessary changes. In both modes the compression ration can be varied without stopping the engine and without altering the combustion chamber geometry by specially designed tilting cylinder block arrangement [1] . The injection point and spark point can be changed for research tests. Setup is provided with necessary instruments for combustion pressure, Diesel line pressure and crank-angle measurements. These signals are interfaced with computer for pressure crank angle diagrams. Instruments are provided to interface airflow, fuel flow, temperatures and load measurements [5] . The set-up has stand-alone panel box consisting of air box, two fuel flow measurements, process indicator and hardware interface. Rota meters are provided for cooling water and calorimeter water flow measurement. A battery, starter and battery charger is provided for engine electric start arrangement. The setup enables study of VCR engine performance for brake power, indicated power, frictional Power, BMEP, IMEP, brake thermal efficiency, indicated thermal efficiency, Mechanical efficiency, volumetric efficiency, specific fuel consumption, A/F ratio [6] . Laboratory view based engine performance analysis software package "Engine soft" is provide for performance of experiment. Figure 2 .1 shows the experimental set-up [7] . 
III. Experimental Procedure
• First of all the water flow for the cooling of engine is turned on and then the engine is cranked with the handle and started.
• During this testing the two-hole nozzle having two holes for the fuel supply is fitted in the engine assembly along with the injector.
• Then the fuel line in the filled with the diesel and allowed to stable.
• The knob for the load is set at load 1 and the pressure is set at the high level by adjusting the pressure adjusting screw on the injector. • Then the "Enginesoft" software is attached to the engine setup and the start of reading is done.
• The software takes 60 seconds for taking the reading of any specific reading.
• Then the load and pressure is adjusted as per the table and 21 readings were taken as per table and individual software files are saved.
• Then the engine is stopped and the injector bolts are loosen and the nozzle with two holes is removed from injector and nozzle with single hole is fitted in the injector and the engine is again started.
• The same procedure is followed again for the single-hole nozzle having the single hole for the fuel supply. Figure 2 shows the Specific Fuel Consumption V/S Load graph for two-hole nozzle and single-hole nozzle. Specific fuel consumption is same for the loading condition of load 3 to load 13.But the Specific Fuel Consumption is more for load 1 for both nozzle, moreover the Specific Fuel Consumption for load 1 in single hole nozzle is more as compared to two-hole nozzle with a huge fluctuations for all the three injection pressure. Figure 3 shows the Fuel Consumption V/S Load graph of two-hole nozzle and single-hole nozzle. The Fuel consumption for single-hole nozzle and two-hole nozzle is same for the load condition 9 to 13 is same for all the three injection pressure. The Fuel consumption vary for load 3 to 8 in both the nozzle, but at the same time Fuel consumption becomes constant for all the three injection pressure at load 1 only of single-hole nozzle whereas two hole nozzle shows a drastically change at all the three pressure at load 1. Figure 4 shows the graph for Air-fuel Ratio V/S Load, from the graph we can conclude that the airfuel ratio is inversely proportional to the load. In other words as the load increases the air-fuel ratio is decreased. For both the nozzle the air-fuel ratio is almost same at all the load condition of both the nozzles. But for single-hole nozzle the air fuel ratio is reduced at load 1 for high and medium pressure. Figure 5 shows the graph for Indicated Thermal Efficiency V/S Load for two-hole nozzle and singlehole nozzle. The indicated thermal efficiency for single-hole nozzle and two-hole nozzle is same at higher load from 9 to 13. But the fluctuation occurs from load 1 to 7. For two-hole nozzle the Indicated thermal efficiency is reduced for medium pressure whereas for single-hole nozzle it is increased for medium pressure. Figure 6 shows the Brake thermal efficiency V/S Load for two-hole nozzle and single-hole nozzle. Brake thermal efficiency for single-hole nozzle and two-hole nozzle are same for load 7 to load 13.But fluctuate occurs for load 1 to load 5. Moreover it is concluded that brake thermal efficiency fluctuation for two-hole nozzle in same manner for different injection pressure whereas fluctuation for single-hole nozzle in different manner for different injection pressure. Figure 8 shows the graph for Oxygen emission V/S Load. The Oxygen gas emission for diesel engine is decreasing linearly with the increase in the load on engine. In other words Oxygen emission is inversely proportional to the load. The amount of oxygen emission for two-hole nozzle is little bit of more amount as compared to the single-hole nozzle. The amount of oxygen varies from 19.5% to 17 % for load range of 1 to 13. Figure 9 shows the graph for Carbon dioxide emission V/S Load. The Carbon dioxide gas emission for diesel engine is increasingly linearly with the increase in the load on engine. In other words carbon dioxide emission is directly proportional to the load. The amount of carbon dioxide emission for two-hole nozzle is same as for single-hole nozzle. The amount of carbon dioxide varies from 0.5 % to 2.5 % for load range of 1 to 13. Figure 10 shows the graph for Hydrocarbon emission V/S Load. The amount of hydrocarbon emission for diesel engine is increasingly having slight variation with the increase in the load on engine. In other words amount of hydrocarbon is proportional to the load. The amount of hydrocarbon emission for two-hole nozzle is almost same as for single-hole nozzle. The amount of carbon dioxide for two-hole nozzle is varies from 10 ppm to 75 ppm and for single-hole nozzle it varies from 30 ppm to 60 ppm for load range of 1 to 13. Thus we can conclude that the amount of hydrocarbon is more in case of two-hole nozzle as compared to single-hole nozzle. Figure 11 shows the graph for Carbon monoxide emission V/S Load. The amount of carbon monoxide emission for diesel engine is decreasing having slight variation with the increase in the load on engine. In other words amount of carbon monoxide is inversely proportional to the load. The amount of hydrocarbon emission for two-hole nozzle is almost same as for single-hole nozzle. The amount of carbon dioxide for two-hole nozzle is varies from 0.01 % to 0.08% and for single-hole nozzle it varies from 0.016% to 0.01% for load range of 1 to 13. Figure 12 shows the graph for Nitrogen oxide emission V/S Load. The amount of nitrogen oxide emission for diesel engine is increasing linearly with the increase in the load on engine. In other words amount of nitrogen oxide is directly proportional to the load. The amount of nitrogen oxide emission for two-hole nozzle is almost same as for single-hole nozzle. The amount of nitrogen oxide for two-hole nozzle is varies from 100 ppm to 1100 ppm and for single-hole nozzle also it varies from 50 ppm to 1000 ppm for load range of 1 to 13.
IV. Observation
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VI. Conclusion
After conducting the experiment the results were obtained and those results were shown in the graphical form for better understanding and getting the conclusion in more precise level. The Conclusion which can be make out from the experiments are as listed below • The performance of the two-hole nozzle is better at as compared to single nozzle.
• The performance of single-hole nozzle is same as that of the two-hole nozzle at high load.
• The performance of the single-hole nozzle is not up to the mark when it is used at lower load condition.
• The specific fuel consumption of single-hole nozzle is more as compared to the two-hole nozzle only at the lower load condition.
• The fuel consumption is more in single-hole nozzle as compared to two-hole nozzle when engine is allowed to run at low load.
• The Air-fuel ratio required in single-hole nozzle is less than the two-hole nozzle.
• The amount of fuel used in single-nozzle is more than two-hole nozzle.
• The working of single-hole nozzle tries to cope up with the working of two-hole nozzle as the load increases.
• The indicated thermal efficiency of two-hole nozzle is decreasing from higher level to lower level with the increase in load while for the single-hole nozzle the indicated thermal efficiency increases with from low level to higher level with the increase in load.
• The brake thermal efficiency varies for lower load but as the load increases the brake thermal efficiency also increases and its amount also same as the load increases.
• The Mechanical efficiency of the single-hole nozzle is more as compare to two-hole nozzle.
• There is no variation in volumetric efficiency as the amount of inlet air is not changed by any constrain.
• The emission of both the nozzles vary with very little range.
• The emission of carbon dioxide, hydrocarbon and nitrogen oxide is directly proportional to the load • The emission of oxygen, carbon monoxide are directly proportional to the load.
• Thus we can conclude that the working of single-hole nozzle is not up to the mark for low load while the working of single-hole nozzle tries to become same as two-hole nozzle with the increase in load.
• The noise produced by the engine during the operation of single-hole nozzle is ok detonation type noise.
• The fuel leaks off from the leak-off port during the operation of the single-hole nozzle.
